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© A vehicle steering apparatus includes a steering 
wheel (6) which has an annular boss portion (7) with 
an axis and is rotatably supported on a vehicle body 
side member (11), a steering shaft (3), and a non- 
rotatable member (22A) provided in the steering 
wheel (6), which is coupled to the vehicle body side 
member (11) by shafts (29). The rotation of the 
steering while (6) is transmitted to the steering shaft 
(3) ty a mechanism including a pinion portion (5) 
having an axis, formed at an end portion of the 
steering shaft (3) on a side of the steering wheel (6), 
and a ring gear portion (7a) having an axis, formed 
on an inner surface of the boss portion (7) and 
meshed with the pinion portion (5), the axis of the 
ring gear portion (7a) being eccentric with the axis of 
the pinion portion (5) and concentric with the axis of 
the boss portion (7). The coupling member (29) 
extends through a gap (A) between the ring gear 
portion (7a) and the pinion portion (5). 
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VEHICLE STEERING APPARATUS 



The present invention relates to a vehicle 
steering apparatus for holding a pad portion dis- 
posed at a substantially central portion of a steer- 
ing wheel in a non-rotatable state when the steering 
wheel is steered. 

As a vehicle steering apparatus with a non- 
rotatable pad portion, one having an arrangement 
shown in Fig. 1 of Published Unexamined Japa- 
nese Utility Model Application No. 53-105234 is 
known. In this prior art, a pad portion disposed at a 
substantially central portion of a steering wheel is 
provided to a stationary shaft fixed to a vehicle 
body side. The steering wheel is rotatably mounted 
on the stationary shaft. In addition, a steering shaft 
is coupled to a steering gear mechanism to be 
separated from the steering wheel. Furthermore, a 
gear provided on a boss portion of the steering 
wheel is externally meshed with a gear provided on 
the steering shaft side. Thus, a two-shaft external 
gear meshing type structure for transmitting rota- 
tion of the steering wheel to the steering gear 
mechanism via a meshing mechanism of these 
gears upon rotation of the steering wheel is adopt- 
ed. 

As another prior art, a vehicle steering appara- 
tus shown in Fig. 2 of Published Unexamined Japa- 
nese Utility Model Application No. 53-105234 is 
known. In this prior art, a pad portion disposed at a 
substantially central portion of a steering wheel is 
attached to a stationary shaft fixed to a vehicle 
body side. Furthermore, the steering wheel is 
rotatably supported on the end portion of a hollow 
steering shaft disposed on the outer surface of the 
stationary shaft. The outer surface of the steering 
shaft is rotatably supported by a steering column, 
so that rotation of the steering wheel is directly 
transmitted to the steering shaft. However, in the 
former two-shaft external gear meshing type 
mechanism, the gear provided on the boss portion 
of the steering wheel and the gear arranged on the 
steering wheel shaft are externally meshed, and 
rotation of the steering wheel is transmitted to the 
steering gear mechanism via the meshing mecha- 
nism of these gears. Therefore, the rotational direc- 
tion of the steering wheel is opposite to that of the 
sheering shaft, and a meshing reversal mechanism 
must be arranged in the meshing mechanism of 
the gear of the steering wheel shaft and the gear of 
the steering shaft For this reason, a structure of a 
transmission mechanism for transmitting the rota- 
tion of the steering wheel to the steering gear 
mechanism side is complicated, resulting in an 
increase in cost. Furthermore, since the gear of the 
steering wheel is externally meshed with the gear 
of the steering shaft, a pressure angle of teeth is 



large. Thus, when a simple spur gear is used, 
noise such as meshing noise is easily generated. 

In the latter structure, a fixing portion of the 
stationary shaft to the vehicle body must be ar- 

5 ranged in front of the steering gear mechanism at 
the front end of the steering shaft. Therefore, a 
structure for arranging the fixing portion is com- 
plicated. Furthermore, when switches are arranged 
on the pad portion at substantially the central por- 

w tion of the steering wheel, harness for these switch- 
es are guided outside a passenger's room through 
the interior of the stationary shaft. Thus, protection 
and assembly of wirings of the harnesses around 
the stationary shaft are cumbersome. 

75 The object of the invention is to provide a 

vehicle steering apparatus comprising a steering 
wheel which has an annular boss portion with an 
axis and is rotatably supported on a vehicle body 
side member, a steering shaft, rotation transmis- 

20 sion means for transmitting rotation of said steering 
wheel to said steering shaft, a non-rotatable mem- 
ber provided in said steering wheel, and coupling 
means for coupling said non-rotatable member and 
said vehicle body side member, said rotation trans- 

25 mission means comprising pinion means having an 
axis, formed at an end portion of said steering shaft 
on a side of said steering wheel, and ring gear 
means having an axis, formed on an inner surface 
of said boss portion and meshed with said pinion 

30 means, the axis of said ring gear means being 
eccentric with the axis of said pinion means and 
concentric with the axis of said boss portion, said 
coupling means extending through a gap between 
said ring gear means and said pinion means. 

35 According to the present invention, the pinion 

means of the steering shaft is internally meshed 
with the ring gear means of the steering wheel in 
an eccentric state. For this reason, the gap is 
formed between the ring gear means and the pin- 

40 ion means, and the coupling member inserted in 
the gap can couple the non-rotatable member and 
the vehicle body side member. Therefore, the non- 
rotatable member which is non-rotatable upon rota- 
tion of the steering wheel can be disposed by a 

45 relatively simple arrangement. 

More specifically, with the above arrangement, 
the rotational direction of the steering wheel can be 
the same as that of the steering shaft, and no 
meshing reversal mechanism need be arranged in 

so a meshing mechanism, thus simplifying the steer- 
ing apparatus. 

Furthermore, since the gear of the steering 
wheel is internally meshed with the gear of the 
steering shaft, a pressure angle of teeth is de- 
creased as compared to the conventional external 
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gear type, and noise such as meshing noise can 
also be reduced. 

According to a preferred embodiment of the 
present invention, operation switches for driving 
electrical equipments mounted in a vehicle are 
arranged on the non-rotatable member, and a har- 
ness connected to the operation switches are dis- 
posed through the gap portion. As a result, layout 
of the harness required when the operation switch- 
es are arranged on the non-rotatable member can 
be facilitated, and assembly, workability of the har- 
ness can be improved. 

According to another preferred embodiment of 
the present invention, an air bag is attached on the 
non-rotatable member, and a unit main body of an 
air bag unit comprising an expansion mechanism 
for expanding the air bag is disposed on the ve- 
hicle body side member. A coupling pipe for cou- 
pling the air bag and the unit main body of the air 
bag unit is inserted in the gap. As a result, when 
the air bag unit is arranged, the air bag can be 
stored in substantially the central portion of the 
steering wheel in a compact state. 

According to still another preferred embodi- 
ment, the air bag is attached on the non-rotatable 
member, and an expansion direction of the air bag 
is angled downward with respect to a rotational axis 
of the steering wheel. As a result, since the air bag 
can be arranged at a predetermined angle regard- 
less of the operation of the steering wheel, the air 
bag can reliably expand to a driver. This embodi- 
ment is particularly effective for a vehicle such as a 
commercial vehicle or recreation vehicle in which 
an angle defined between a steering shaft and a 
horizontal plane is large. 

According to still another preferred embodi- 
ment, the rotational axis of the ring gear means is 
arranged to be offset downward from the rotational 
axis of the pinion means. As a result, since an 
upward projecting amount of the boss portion of 
the steering wheel with respect to the steering 
shaft can be reduced, a space above a steering 
column can be effectively utilized. 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a perspective view showing an outer 
appearance of a steering apparatus according to 
the first embodiment of the present invention; 
Fig. 2 is a sectional view taken along a line il -II 
in Fig. 1 ; 

Fig. 3 is a sectional view taken along a line III -III 
in Fig. 1; 

Fig. 4 is a cross-sectional view showing a mesh- 
ed portion between a ring gear portion of a boss 
portion and a pinion portion of a steering shaft; 
Fig. 5 is an enlarged view of a principal part of a 



threadably engaged state between a fixing bolt 
and a fixing nut; 

Fig. 6 is an enlarged view of a principal part of 
modification of the first embodiment; 
5 Fig. 7 is a plan view showing an adjust ring; 

Fig. 8 is a sectional view taken along a line VHl - 

VIII in Fig. 7; 

Fig. 9 is a sectional view taken along a line IX - 

IX in Fig. 3 of a mounting state of a key cylinder 
to unit; 

Fig. 10 is a schematic view showing a steering 
apparatus according to the second embodiment 
of the present invention; 

Fig. 11 is a longitudinal sectional view of a 
75 principal part of a support mechanism of a pad 
portion; and 

Fig. 12 is a view for explaining an operation of 
an air bag. 

An embodiment of the present invention will be 

20 described below with reference to the accompany- 
ing drawings. 

Figs. 1 to 9 show the first embodiment. 
Fig. 1 is a perspective view of an outer appear- 
ance of a vehicle steering apparatus according to 

25 the first embodiment of the present invention. A 
steering wheel 6 is arranged on the upper end 
portion of the steering apparatus in the axial direc- 
tion of a steering column 1 . A pad portion 22 as a 
non-rotatable member 22A is disposed at the cen- 

30 ter of rotation of the steering wheel 6. Operation 
switches 33, and the like for driving electrical 
equipments 33A mounted in a vehicle are arranged 
on the pad portion 22. 

More specifically, one end portion (lower end 

35 portion) of a substantially pipe-like column housing 
2 is engaged with the upper end portion of the 
pipe-like steering column 1 mounted on a vehicle 
body, as shown in Fig. 2. 

A steering shaft 3 is inserted in the steering 

40 column 1. The upper end portion of the steering 
shaft 3 is rotatably supported by the other end 
portion (upper end portion) of the column housing 
2 via a ball bearing 4. Furthermore, the lower end 
portion of the shaft 3 is coupled to a known steer- 

45 ing gear mechanism (not shown). 

A pinion gear 5 is formed on the upper end 
portion of the steering shaft 3. The pinion gear 5 is 
eccentrically meshed with teeth of a ring gear 7a 
formed on the inner surface of a boss portion 7 of 

50 the steering wheel 6. 

A coupling flange portion 8 for coupling the 
steering wheel 6 is formed on the upper end por- 
tion of the boss portion 7. The steering wheel 6 has 
a plurality of inward spokes 6a, as shown in Fig. 1. 

55 The inner end portions of these spokes 6a are 
connected to a substantially ring-like coupling ring 
6b. The coupling flange portion 8 of the boss 
portion 7 and the coupling ring 6b are integrally 
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coupled to each other at a plurality of circumferen- 
tial positions by a plurality of fixing bolts 9. 

Furthermore, the boss portion 7 is rotatably 
supported, through a pair of upper and lower ball 
bearings 12 and 13, on the inner surface of a 
substantially cylindrical gear housing 11 fixed to 
the upper end portion of the column housing 2. A. 
bearing holding portion 14 which is in contact with 
the end face of an outer ring 13a of the ball 
bearing 13 is formed on the end portion, near the 
column housing 2, of the inner surface of the gear 
housing 11. Furthermore, a female screw portion 
15 is formed on the upper end portion of the inner 
surface of the gear housing 11. A lock nut 16 for 
axially pressing an outer ring 12a of the ball bear- 
ing 12 is screwed in the female screw portion 15. 
On the other hand, a snap ring 18 which is in 
contact with the end face of an inner ring 12b of 
the bearing 12 is fitted on the outer surface of the 
boss portion 7. Furthermore, a spacer 17 inter- 
posed between the snap ring 18 and an inner ring 
13b of the bearing 13 is fitted on the outer surface 
of the boss portion 7. 

More specifically, an adjusting mechanism 16A 
capable of adjusting an axial distance between the 
outer rings 12a and 13a of the ball bearings 12 and 
13, i.e., the preloads of the bearings 12 and 13 
upon threadable engagement of the lock nut 16 
can be constituted. 

A thin portion 20 is formed on the edge portion 
of the gear housing 1 1 on the side of the female 
screw portion 15. Furthermore, a plurality of cir- 
cumferentially notched portions 21 are formed in 
the end portion of the lock nut 16 on the side of the 
steering wheel 6. Thus, the thin portion 20 of the 
gear housing 11 is engaged with these notched 
portions 21 in a collapsed state under pressure 
while the lock nut 16 is threadably engaged with 
the female screw portion 15 of the gear housing 11 
to a proper fastening position, thus preventing the 
lock nut 16 from being loosened. 

The pad portion 22 disposed at substantially 
the central portion of the steering wheel 6 is fixed 
to the gear housing 11 side by a method to be 
described below. That is, a pad mounting bracket 
23 is fixed to the bottom surface of the pad portion 
22. The pad mounting bracket 23 is fixed to a 
support member 25 by a bolt 26. 

A projection portion 28 which projects toward 
the pinion gear 5 is formed on the inner surface of 
the end portion of the gear housing 1 1 on the side 
of the column housing 2. The projecting portion 28 
opposes a gap portion A between the pinion gear 5 
and the ring gear 7a in the axial direction. The gap 
portion A is defined between the pinion gear 5 and 
the ring gear 7a since the pinion gear 5 is eccentri- 
cally meshed with the ring gear 7a, as described 
above. A pair of fixing bolts 29 which are separated 



in the widthwise direction of a vehicle are fitted 
under pressure in the projecting portion 28, as 
shown in Fig. 4. The other end of each fixing bolt 

29 is fixed to the support member 25 via the gap 
5 portion A, More specifically, the other end of each 

fixing bolt 29 extends through a bolt through hole 

30 formed in the support member 25 and the 
bracket 23, and projects toward the steering wheel 
6, as shown in Fig. 5. A small-diameter screw 

10 portion 29a is formed on the distal end of the 
projecting portion of each fixing bolt 29. A fixing 
nut 32 is threadably engaged with each screw 
portion 29a. A belleville spring, a wave washer, and 
an elastic member 31 formed of, e.g., rubber or a 

75 synthetic resin are interposed between each fixing 
nut 32 and the bracket 23. In this embodiment, 
each fixing nut 32 is threadably engaged with the 
screw portion 29a formed on the distal end of the 
corresponding fixing bolt 29. This is to satisfactorily 

20 attain positioning and fixing between the fixing nuts 
32 and the fixing bolts 29. Therefore, a double nut 
may be simply used without arranging the small- 
diameter screw portion 29a. 

A large-diameter bearing mounting portion 27 

25 is formed on the boss portion 7 on the side of the 
coupling flange portion 8. A ball bearing 24 is 
mounted between the bearing mounting portion 27 
and the support member 25. The boss portion 7 is 
rotatable independently of the support member 25 

30 upon rotation of the steering wheel 6. Outer and 
inner rings 24a and 24b of the bearing 24 are non- 
rotatably and non-swingably fitted respectively in 
the bearing mounting portion 27 and the support 
member 25 under pressure. 

35 As described above, the operation switches 33 

and the like for driving the electrical equipments 
33A mounted in the vehicle are arranged on the 
pad portion 22. For this reason, as shown in Fig. 3, 
through holes 35, 36, and 37 through which the 

40 harness 34 of the respective mounted parts are 
inserted are formed in the support member 25, the 
projecting portion 28 of the gear housing 1 1 , and 
the column housing 2, respectively. Furthermore, a 
flat cylindrical resin harness guide 38 through 

45 which the harness 34 are inserted is disposed 
between the two fixing bolts 29 in the gap portion 
A. The harness guide 38 is arranged between the 
fixing bolts 29 so that its two end portions are 
engaged with the fixing bolts 29. In this case, the 

so two end portions of the harness guide 38 respec- 
tively have engaging portions 38a to be aligned 
with the bolts 29. Furthermore, one end of the 
harness guide 38 is in contact with the projecting 
portion 28, and the other erd thereof is in contact 

55 with the support member 25, as shown in Fig. 3. 

That is, the harness guide 38 can prevent a 
trouble such that the harness 34 excessively swing 
in the boss portion 7 to cling to the pinion gear 5 or 
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the ring gear 7a. 

An adjust ring 39 for adjusting a backlash be- 
tween the pinion gear 5 and the ring gear 7a is 
mounted between the column housing 2 and the 
gear housing 11. More specifically, a recess por- 
tion 40 having a circular inner surface is formed on 
the end portion joined to the column housing 2, of 
the gear housing 1 1 . The adjust ring 39 is mounted 
between the inner surface of the recess portion 40 
of the gear housing 11 and the circular outer sur- 
face of the column housing 2. In the adjust ring 39, 
as shown in Fig. 7, an outer surface 41a and an 
outer surface 41b of a ring body 41 are eccentric 
with each other. More specifically, a center Oi of 
the inner surface 41a of the ring body 41 is eccen- 
tric from a center 0 2 of the outer surface 41b by 
an eccentric distance D. For this reason, the gear 
housing 11 can be slightly moved in a direction 
perpendicular to the axial direction relative to the 
column housing 2 via an insertion portion of the 
coupling bolt 10 upon rotation of the adjust ring 39. 
Therefore, upon this relative movement, an offset 
amount between the axes of the pinion gear 5 and 
the ring gear 7a can be adjusted, and hence, a 
backlash between the pinion gear 5 and the ring 
gear 7a can be adjusted. A plurality of peripheral 
tool fitting grooves 42 (Fig. 8) are formed in the 
ring body 41 of the adjust ring 39. Proper tools for 
pivoting the adjust ring 39 can be fitted in these 
tool fitting grooves 42. 

A substantially cylindrical mounting portion 44 
of a key cylinder unit 43 is arranged on the outer 
periphery of the fitting portion between the steering 
column 1 and the column housing 2. In this case, 
the mounting portion 44 of the key cylinder unit 43 
is constructed of first and second constituting 
* members 45, 46 each having a substantially semi- 
circular section. And, the first member 45 is formed 
on the proximal end portion of the key cylinder unit 
43, as shown in Fig. 9. Coupling flange portions 
45a, 45b, 46a, and 46b are respectively formed on 
the edge portions at two sides of the semi-circular 
first and second constituting members 45 and 46. 
Furthermore, through holes for fixing bolts 47, and 
bolt receiving portions 48 for receiving head por- 
tions of the bolts are formed in the coupling flange 
portions 46a and 46b of the second constituting 
member 46, and bolt holes 49 which are threadably 
engaged with these fixing bolts are formed in the 
flange portions 45a and 45b of the first constituting 
member 45. In a state wherein a fitting portion of 
the steering column 1 and the column housing 2 is 
fitted between the first and second constituting 
members 45 and 46. the first and second constitut- 
ing members 45 and 46 are fastened and fixed by 
the fixing bolts 47. A lock member 54 extending 
through the steering column 1 and the column 
housing 2 is formed in the first constituting mem- 



ber 45 of the key cylinder unit 43. The lock mem- 
ber 54 is fitted in a key groove 55 formed in the 
steering shaft 3. Therefore, the key cylinder unit 43 
can be reliably fixed on the steering column 1 side. 
5 Note that Fig. 9 illustrates a locked state as well as 
Fig. 2, 3 and 1 1 . 

The operation of the first embodiment will be 
described below. 

When the steering wheel 6 is rotated, the boss 
w portion 7 is pivoted together with the steering 
wheel 6. Upon rotation of the boss portion 7, the 
steering shaft 3 is rotated in the same direction as 
that of the steering wheel 6 via the meshed portion 
between the ring gear 7a formed on the inner 
T5 surface of the boss portion 7 and the pinion gear 5. 
For this reason, the rotational force of the steering 
wheel 6 is transmitted to the steering gear mecha- 
nism (not shown) via the steering shaft 3 to turn a 
vehicle. In this case, since the ring gear 7a formed 
20 on the inner surface of the boss portion 7 of the 
steering wheel 6 side is meshed with the pinion 
gear 5 on the side of the steering shaft 3, the 
steering shaft 3 can be rotated in the same direc- 
tion as the steering wheel 6 when the steering 
25 wheel 6 is turned. For this reason, no meshing 
reversal mechanism need be arranged in the 
meshing mechanism between the steering wheel 6 
side and the steering shaft 3 side. Therefore, the 
structure of the transmission mechanism for trans- 
30 mitting rotation of the steering wheel 6 to the 
steering gear mechanism can be simplified as 
compared to a conventional structure, and cost can 
be reduced. Since the inner gear meshing mecha- 
nism is employed, i.e., since the ring gear 7a and 
35 the pinion gear 5 are meshed with each other in 
the boss portion 7, noise such as meshing noise 
can be reduced as compared to the conversion 
external gear type mechanism. 

The pad portion 22 located at substantially the 
40 central portion of the steering wheel 6 is fixed to 
the projecting portion 28 of the gear housing 11 via 
the fixing bolts 29, the support member 25, and the 
pad mounting bracket 23. Therefore, the pad por- 
tion 22 can be kept in a non-rotatable state during 
45 rotation of the steering wheel 6. When the opera- 
tion switches 33 and the like for driving the elec- 
trical equipments 33A are arranged on the pad 
portion 22, as shown in Fig. 1, the harness 34 of 
these switches 33 can be inserted in the gap 
50 portion A which is kept in a non-rotatable state. 
Therefore, the harness 34 can be easily laid out. 
Furthermore, the pad portion 22 and the harness 
34 can be held in a non-rotatable state during 
rotation of the steering wheel 6. For this reason, 
55 workability of protection, assembly, and the like of 
the harness 34 can be improved. 

Since the boss portion 7 is rotatably supported 
on the gear housing 11 via the bearings 12 and 13 
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and is also rotatably supported on the support 
member 25 via the bearing 24, a support span of 
the boss portion 7 can be increased. Thus, the 
steering wheel 6 can be stably supported. In addi- 
tion, since the elastic members 31 are inserted 
between the support member 25 and the fixing 
nuts 32 threadably engaged with the fixing bolts 
29, a play of the ball bearing 24 can be eliminated 
upon an elastic deformation of these elastic mem- 
bers 31, and a proper preload can be applied to 
the ball bearing 24. For this reason, the steering 
wheel 6 and the pad portion 22 can be prevented 
from cluttering, and can be stably supported. 

Furthermore, since the adjust ring 39 having 
the eccentric inner and outer surfaces 41a and 41b 
is fitted between the column housing 2 and the 
gear housing 1 1 , the adjust ring 39 can be moved 
relative to the column housing 2 in a direction 
perpendicular to the axial direction by pivoting the 
adjust ring 39. Upon this relative movement, an 
offset amount between the axes of the pinion gear 
5 and the ring gear 7a can be adjusted, and hence, 
a backlash between the pinion gear 5 and the ring 
gear 7a can be adjusted. Therefore, the backlash 
between the pinion gear 5 and the ring gear 7a can 
be easily managed with high precision. 

When the lock nut 16 is rotated to bias the 
outer ring 12a of the bearing 12, a distance be- 
tween the outer rings 1 2a and 1 3a of the bearings 
12 and 13 can be reduced. On the other hand, a 
distance between the inner ring 13a and 13b of the 
bearings 12 and 13 is determined by a sum of the 
length of the spacer 17, and the thickness of the 
snap ring 18. Therefore, preloads for the two bear- 
ings 12 and 13 can be easily adjusted to proper 
values to prevent cluttering of the steering wheel 6, 
and the steering wheel 6 can be smoothly and 
stably pivoted. In the above embodiment, the boss 
portion 7 is rotatably supported on the gear hous- 
ing 11 via the bearings 12 and 13 and is also 
rotatably supported on the support member 25 via 
the bearing 24. However, if the boss portion 7 can 
be supported on the gear housing 11 with a suffi- 
cient mechanical strength, the bearing 24 can be 
omitted. On the contrary, if the boss portion 7 can 
be supported on the support member 25 by only 
the bearing 24 with a sufficient mechanical 
strength, the bearings 12 and 13 can be omitted. 
When the bearing 24 or the bearings 12 and 13 are 
omitted, it is preferable that portions 29b of the 
fixing bolts 29 which are inserted in the through 
holes 30 of the support member 25 are formed to 
have a small diameter, and the support member 25 
is clamped between large-diameter portions 29c of 
the fixing bolts 29 and the fixing nuts 32, thereby 
rigidly supporting the support member 25, as 
shown in Fig. 6 

The second embodiment shown in Figs. 10 to 



12 will be described below. The same reference 
numerals as in the second embodiment denote the 
common parts in the first embodiment, and a de- 
tailed description thereof will be omitted. 

5 In the second embodiment, as shown in Fig. 

10, an air bag 52 is loaded in a pad unit 22, and a 
unit main body 53 comprising an expansion 
mechanism B of the air bag 52 is mounted on a 
steering column 1 side. A coupling pipe 56 for 

70 coupling the air tag 52 and the unit main body 53 
is inserted in a gap portion A. For this reason, in an 
emergency state, an expansion fluid from the unit 
main body 53 is guided to the air bag 52 via the 
coupling pipe 56 to expand the air bag 52. There- 

75 fore, the air bag 52 can be stored in the pad 
portion 22 of a steering wheel 6 in a compact state 
as compared to the conventional structure, and the 
size of the pad portion 22 can be reduced. For this 
reason, even when switches 33 are assembled on 

20 the pad portion 22, the outer appearance of the 
steering wheel can be prevented from being im- 
paired. 

As shown in Figs. 11 and 12, an expansion 
direction regulating means 61 for expanding the air 

25 bag 52 toward a driver P is arranged in the pad 
portion 22. A support portion 62 is provided to a 
pad portions mounting bracket 23 forming the ex- 
pansion direction regulating means 61. The support 
portion 62 supports the pad portion 22 so that an 

30 axial direction La of the front portion of the pad 
portion 22 is inclined downward at a proper angle 9 
with respect to an axis U of rotation of the steering 
wheel 6. 

For this reason, the pad portion 22 can be 
35 prevented from being rotated in a directirn sepa- 
rated from substantially the front portion of the 
driver P, and can always be held to oppose the 
driver P. In an emergency state, the air bag 52 can 
be prevented from expanding in a direction other 
40 than a direction of the driver P, and protection 
performance of the driver P can be improved. 

The present invention is not limited to the 
above embodiments, and various changes and 
modifications may be made within the spirit and 
45 scope of the invention. 



Claims 

50 1 . A vehicle steering apparatus comprising: 

a steering wheel (6) which has an annular boss 
portion (7) with an axis and is rotatably supported 
on a vehicle body side member (11); 
a steering shaft (3); 

55 rotation transmission means for transmitting rota- 
tion of said steering wheel (6) to said steering shaft 
(3); 

a non-rotatable member (22A) provided in said 
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steering wheel (6); and 

coupling means (29) for coupling said non-rotatable 
member (22A) to said vehicle body side member 
(11). 

characterized in that said rotation transmission 
means comprises pinion means (5) having an axis, 
formed at an end portion of said steering shaft (3) 
on a side of said steering wheel (6); and 
ring gear means (7a) having an axis, formed on an 
inner surface of said boss portion (7) and pinion 
means (5), the axis of said ring gear means (7a) 
being eccentric with the axis of said pinion means 
(5) and concentric with the axis of said boss portion 
(7), and 

said coupling means (29) extends through a gap 
(A) between said ring gear means (7a) and said 
pinion means (5). 

2. An apparatus according to claim 1 , characterized 
by further comprising: 

operation switches (33) mounted on said non-rotat- 
able member (22A), for driving electrical equip- 
ments (33A) of a vehicle; and 
a harness (34) inserted in said gap (A), for connect- 
ing said operation switches (33) to said electrical 
equipments (33A). 

3. An apparatus according to claim 2, characterized 
by further comprising: 

a tubular harness guide (38) through which said 
harness (34) is inserted, and which is inserted in 
said gap (A). 

4. An apparatus according to claim 3, characterized 
in that 

said coupling means (29) comprises at least two 
shaft members (29) each having one end fixed to 
said vehicle body side member (11) and the other 
end coupled to said non-rotatable member (22A); 
and 

said harness guide (38) is arranged between said 
shaft members (29) and comprises an engaging 
portion (38a) which is engaged with said shaft 
members (29) to align said harness guide (38). 

5. An apparatus according to claim 1, characterized 
in that 

an outer surface of said boss portion (7) of said 
steering wheel (6) is rotatably supported on said 
vehicle body side member (11). 

6. An apparatus according to claim 1, characterized 
in that 

an inner surface of said boss portion (7) of said 
steering wheel (6) is rotatably supported on said 
vehicle body side member (1 1 ). 

7. An apparatus according to claim 1 , characterized 
in that 

said coupling means (29) comprises at least one 
shaft member (29) one end of which is fixed to said 
vehicle body side member (11); and 
a nut member (32) fitted on the other end of said 
shaft member (29) to couple said non-rotatable 



member (22A) to said shaft member (29). 

8. An apparatus according to claim 7, characterized 
in that 

two sets of said shaft members (29) and nut mem- 
5 bers (32) are arranged to be spaced apart from 
each other in a widthwise direction of the vehicle. 

9. An apparatus according to claim 7, characterized 
by further comprising: 

a bearing (24) disposed between an inner surface 
io of said boss portion (7) and an outer surface of 
said non-rotatable member (22A); and 
an elastic member (31), arranged between said nut 
member (32) and said non-rotatable member (22A), 
for applying an alignment preload to said bearing 
75 (24). 

10. An apparatus according to claim 1, character- 
ized in that 

said non-rotatable member (22A) comprises a sup- 
port member (25) supported on said vehicle body 
20 side member (11) through said coupling means 
(29); 

a pad portion mounting bracket (23) supported on 
said support member (25); and 
a pad portion (22) mounted on said bracket (25). 
25 11. An apparatus according to claim 5, character- 
ized by further comprising: 

a column housing (2), attached to said vehicle 
body side member (11), for rotatably supporting 
said steering shaft (3) via a bearing (4). 
30 12. An apparatus according to claim 11, character- 
ized by further comprising: 

an adjust ring (39) rotatably interposed in a fitting 
portion between said vehicle body side member 
(11) and said column housing (2), and having ec- 
35 centric inner and outer surfaces, said adjust ring 
(39) adjusting an offset amount between axes of 
said steering shaft (3) and said column housing (2) 
by adjusting a pivot position thereof. 

13. An apparatus according to claim 5, character- 
40 ized by further comprising: 

a pair of bearings (12, 13), spaced apart from each 
other, for rotatably supporting said boss portion (7) 
on an inner periphery of said vehicle body side 
member (11); and 
45 an adjusting mechanism (16A), arranged on at least 
one of said boss portion (7) and said vehicle body 
side member (11) to adjust preloads to be applied 
to said bearings (12, 13). 

1 4. An apparatus according to claim 1 3, character- 
so ized by further comprising: 

a spacer (17), arranged between one-side portions 
of inner and outer rings of said bearings (12, 13), 
for defining a distance between said bearings (12, 
13); and 

55 a lock nut (16), arranged on said ring gear means 
(7a) or said vehicle body side member (11), to 
adjust a distance between the other-side portions 
of the inner and outer rings of said bearings (12) 
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and (13). 

15. An apparatus according to claim 11, character- 
ized by further comprising: 

a tubular steering column (1) through which said 
steering shaft (3) is inserted; and 5 
a key cylinder unit (43), fixed to a fitted portion 
between an end portion of said steering column (1) 
and said column housing (2), for fastening an outer 
peripheral surface of the fitting portion. 

16. An apparatus according to claim 15, character- 70 
ized in that 

said key cylinder unit (43) comprises a mounting 
portion (44) having a first constituting member (45) 
formed to have a semi-circular section fitted to the 
outer surface of said fitted portion, and formed with 15 
coupling flange portions (45a, 45b) at the semi- 
circular edge portions, and a second constituting 
member (46) having the same shape as that of said 
first constituting member (45) and connected to 
said first constituting member (45); and 20 
a lock member (54) being able to extend through 
said steering column (1) and said column housing 
(2) to engage with said shaft (3). 

17. An apparatus according to claim 1, character- 
ized by further comprising: 25 
an air bag (52) which is attached on said non- 
rotatable member (22A), and expand able in an 
emergency state. 

18. An apparatus according to claim 17, character- 
ized by further comprising: 30 
a unit main body (53) disposed on said vehicle 
body side member (11) and comprising an expan- 
sion mechanism (B) for expanding said air bag 

(52) ; and 

a coupling pipe, inserted in said gap (A), for cou- 35 
pling said air bag (52) and said unit main body 

(53) . 

19. An apparatus according to claim 17, character- 
ized in that said air bag (52) has a predetermined 
expansion direction toward a driver (P). 40 

20. An apparatus according to claim 19, character- 
ized in that said predetermined expansion direction 
of said air bag (52) is to be angled downward with 
respect to an axis of rotation of said steering wheel 

(6). 45 

21. An apparatus according to claim 1, character- 
ized in that 

an axis of rotation of said ring gear means (7a) is 
offset below said pinion means (5), and said gap 
(A) is formed below said pinion means (5). 50 
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